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, Thronchout ny Ltenure im Iragy I have been a staff member of ths
g Hater Rescurces Division, USOM., and assigned to the Iraq Ministry of
I ﬁg:‘._cal‘aums Yrvigation Dirsctocate; as a Drainage Enginsering Advisor.
,; From the very veginmning and until scon after the Revolution which occurred
o -~ on July 14, 1958, the Dircchop General of Irrigation was Amvar Al Hassani,
an imerican cducsbed Irsql enginser. Saysd Anwer i2s relieved of his dubies
scon afier the revoluiicn, after having scrved in this capacity approximately
thrse and onc half years. This length of service excaeedsd thal of any oiher
Diyrccteor Coneral of :"_1“?4“5 tion. Following Zeyed Amwar’s release, the new
: government aprrointed ag his sucCcessor, Hussain Safar, liliewise an American
o oducsbed Iregi canae; o Shortly vheroafter, Saysd Hussain was succeeded
g by Dr, Bekir K. KL Gitisa, who is the prosent Divector Gemeral, It is
- interesting vo note that Dr. Bakir also rscoived his engineering education
in the United States, I mention these facis merely to indicats the respect
which both the former and present govermments in Iraq, apparsntly have for
the fmerican ccluc.:tional system and esnscially for the professional training
available in tho various fields of engimcering. I oftsntimes fesl that the
so=called frustrations of the American Point L4 Technicians in attempting to
make accomplishnemts in Iraq, are smell indesd in comparison ¢o the hoadaches
innerited by Shoe Director Cenerals. .
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Sson afier @y arrival in Baghdad on August 13, 1955, I found myseif

busily engaged in organizing a program of dstail drainage investigations of
lands in Irag. I w2s confronted with the task of ccmpletoly plamning and
o organizing this program In such 2 way which would resuli in the Board of
L Development delgzating the Irrigation Directorato to carry out such a-program
: and providiag the Directorate with means Lo o sd. Begimning in Vovembor
..95,:,, bub grccedad by nany other meebings, members of the Tansiq Commitiee,
of which T was cngy 4 ‘:}.ecusued this subjeel at its regular meoting every two
'-.-;ae}:t' R?wh"?' ctheustive Teporbs were sutmitted by reopresantatives from both
- the Board awd the mrcc‘toruoe, in an effort to determine hich agency showld
‘ be onfrested with drainage inveetigations. On April 2%, 1956 tke Foard
T e Torigatlion Direstorate’s propesal fo; such invostigations, 2nd
cilocated to Sie Divcctorsie a sum of I 202,000/-, This sum was to defray
! "1:. aoet for the fivst Ywo years, The vroposal, -as aporoved, wes for e 10
‘ Foar perisd and envlesged a doteiled drainzge study of en avess, totalling
| ,;W:) O35 mosharag of land. Prinbed and bound copiss of thig proposal, as
approved by tiie Boawd., are on file in ths Iorigetion Dirsctorate and the

% : "\"ﬂo..,“.,,., 2zard 28 well, The Beoardds approval of this prorvoeal, culminated
zaversl yoars of 4 S?stﬂ ustw.:an the First Technicel Sectiom of the Board
and tie (rrigatisn Directorzto, as to who vould carry out drainage inwvestigoh!
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made ¥ ; i persornol and equizmsnt, nmai. is’br;;tive

dilferences c.e. spinion among officialis in tho varlous branches of the

Irag Government, as 3o how the mensy would be spent, resnlied in allasgebher

oo long delays in szcuring beth personnel and squiyment. I was fortunets,
nowever, in gecuring an American eduested young Iragl Enginesr whom I
designated gs Wy principal aseistant,

The schedule of work as contalned in the proposals gave first
pmcr:u:y to the Rumaibha und Shatira Arees, ea.ch containing about 300,000
meshara

In Decembor 1956, we started our invsstigetions in the Rumaiths
srea, We did so uwith ths 2id of surveyors borrowed €rom the HSID, This
4id nolt prove swtzsfacuory, and sg & resu..t, the greater part of the work
in the Rumaitha area was closed down in March 1957. In the meantinme,
howeter, we were suctoessful in having swrveyed and benchmaviied approﬁmte];r
one Gowmship, and ia i.zusa]ling approximatoly 50 ground w=ster observatien
wellg, I has been difficult, but I belisve I heve been succossful in
educating the Iraqis to the fact thet land surveys, bench narks, observation
1‘:-33_3.95 d’c,o are oy the tools of drainags investigations. The design and
vitimate suceess of drainege works depsnds upon the intermretabion of data

4

rtnereby ‘obtainad,

The Mumaitha investigations have been divided intc two phases,
wnichk include the ficld phase and the office phsse. The field chase has
consisted of mepping the area by means of a cadastral survey, the estabitgh-
mont of section corneors, logging and comstructing ground waier observation
wells, the collsction of earth samples from borings mada for land classifica-
tion purposes; collection of ground wator samples, {ield tests for soil-
permeabilisy detemminations, reading of observation wellg, field cobssrvation:
for land classificstion purposes, ete, The office phase has consisted of
eva..uaurmb and analyzing all fleld and laboratory data as required for final
design purposes, and administering the program ee a2 wholes - -

A Jarge oort of the fleld work requircc! for the Humaitha sbudies
tas baen compiebed, The first smnuel oycle of ground webter cbesrvations will
compieiod in Sepbember of ‘195 211 =115 are read .z.on“l..;va 0£fice
cryretabion o, £icld data is now in progress and it is anticipated that
Tinal design of the oveordell drainage systen could be comploibed by the sné
of thisc yeair, 4o acrizl iosaic of txﬁ 2rsea was ratently completed on 2
seale of L:20,0800, ,\1*.':-::3 the construchion of vhis ’0.:2139 by fmerican
Tecimici: :.:zs:\ 211 efioris were made ",‘. inpress vyoon the Iragi engineers and
classifiers, the inportence of uiilizing aerial vhotos .-.n their worke
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v, 1955, offico activities in rezayd %o these
: coarped by the shorbaz? of cffice personnel and
by vhe z porsounsl in forwerding datz to Paghded, Some
of Hiwe Taeerds vital to tho drainage phase of ths over=oil studies
were either lost or misplaced. They are aot available for the final
inberpretation of the studies. Furbthermore, cerbain of The fislc cmpleyces

hewe disrvegarded the odvice given theam in rogard to the techniques of
ceybain z”::.e d opsration. During recent manths, 2 mrmber of the ..1&16
rguords have veachad w:.gm..u wiitten: in Argbic,

L
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in spide of the abova mcntmnod glfficultics hovaver, congiderabla

Progress has been made. Approxdmately two hundred and Swensy wells have
been Installed For ground water observabicn purposes, complefcmg this phase
of the study., These wells wers drilled by hand auger ard cased with orne
and ono-half inch zalvanigzed wipe, tho lower cightesn inchas of which is
periorated and subrounded by & suitable gravsl pe.cko Deopths of thess
wells range {rom apowt two to five mebers bLelow the g‘rotna surface., An

“"mrﬁt"-m of the well logs as related with other data obizined durmg
shtructicn of the wolls, ang, the typs of well consmucuzon, 211
3 ;C_?i(-&v@ thait the ground '*‘i:'r* ckgervations ob‘?m;er- frcm these wells
ars representative of true waber table conditionsz, For ths turpose of
ecconory, Lhese wells have bsen inmstalled as combinatlon ground wateér
chservation z-:ells and concrebe bench marks as well, In so doing, we have

s

-

ostobliched a por ;,nt id of cbgervation wells in 2dditicn Lo section
corner banch marks mougrom. the area, The bench marks wiil be available

L0 serve mony other useful PPOSCS, such as highwy and roilread locations,
and owmership, providing datim Lor (he constructlon of irpization end

i i
drainage projecis, 236, It nay aleo bs noted that the entiz'e Rumaitha
aren, comprising aboul 300,000 meshare 28, 0as boen subdivided into Tewnships,
Remges end 3sceticong, FEach sacte_on consists of Zour sguare kilcmoters and
vhere abe Ltweniy fivo sections Lo eacd townahlp, In addition to providing
indormation Jor these studies, the cadastral survey of the Rumaitha area mey
also Be used in carrying oub Zhe provisicna of the Agrarian Lapd Refors Ackh
woich has recently been onacted. In fact, a properly cxecuted land survey
iz the Lirst requirament- in the successful oxscution of such 2 program.
Without such, a proper distribubion of the lands would be most difficuli.
4 land clasaification of the are2s involwed is equally important, Poth
t¥pes of surveys are included as part of - *cho numaiths sbudies,
l"cnna:;a.: ately 582 land i.u. atjon borinss have bean completed,
2 erm.;t..‘i.on 1-.:.113, about 6,000 samples of
and sent vo the Dirscibdraie’s Laboratory
-’w‘ chysical an..lyses necossary for dradnsg
ations, ALl Lzboratory work in this regerd

instelling zrovnd yoicr observation vells
stie schene of ,a.u..g ground waber on.,orva.t..,ors
wime, monthly water table comicur maps bave

rvsbions. FHaps of this Lype are osscentis
conditions of subesurfece draimssze, wEonm



caign of Torm drainage lacilitiss, 2s well 20 major
o5 are largely dependent, {onies of these maps are
- o2 A&riga\';iczz Directoreve and include all zomths from
eptamper 1958 "ao gate, I fesl that USOH shovld take a2 bit of pride
cZe maps arc ‘Jroﬁ}.,b_y the first of their kind oroperly

0¥ epared for any 1ar,;e area in Iraq. Uhilo other maps of a similar
nature have been printed and made available for distribution, they have.

been based uren data obbained frem 2 fevw widely scattered and uncassd
’nongs, or piits, which do not always reflect true water table conditions,
Furthermore, the borings or pits, were not located on 3 predetermined
;rid system and as a resulb, the horizoﬂtal and m:lcal controls are .
alzays subject Lo question, . - .- _ : g -

Stratigraphic pmfiles,-- or oross secticns showing sub-surface ..
materials, have beon, and are being constructed in both north-south and
cast-wsest directions throughout the area, AL periodiec intervals, water
table prafiles ave likewlse being plotted on these profilas te ..llustrate
the movement of ground water in relation $o the sub~eurface materials,
Nost of these profiles hove besa compieted. Thers now oxist fecilities
in the Rumsitha area o continue these observations in view of the .
permanent sysbem of observation wells and bench merks. - The continuation
of these cbeervations wotil a cemplete yearis record has been oblainsgd,
is of utmost importance, This will be comploted in Sepbember, 1959, This
is coae of the accepted methods by which the drainage reqm?.z’emant of t.he
&rca can be determined,

It mght be inmteresting to point out somo of the corditions
affecting drainage in the Russitha area as showm bty the Septexber 1958
saser table contour zag, An examiaation of this msp roveals several
interesting facts and 2lso illustrates the accuracy in which the grid of
walls has been installsd., The Rumalitha area has a gentle slope Lo the -
sountheast of approzimately 12 centimeters per kilometer. Under normel
"oncx.:l‘.ions, one would expact ths dirsction of ground water movemsnt would

sely approximate that of the ground surfacs. The map clearly indicates

owevar, that while ¢the direciion of ground water fiow 1g gonerally ina.

southeasgtorly direction, therc are mawy exceptions in this :-egarde There
are ground water troughs, mounds and ground wateor synclines, or dspressions,
ictually, this is usually true of any irrigated area in the semi-arid or
arid parts of the wrld, This map only indicates ths conditions for one
particular month of ths year, September, and it is therefore nocessary that

2riodic groved mmbier obsorvations be cenbinued in order to obtain the - -
rﬂquz:fed one year cyele. Ono particular Leature which has been noted in
regard to. uh@ Sephember water table contour map iz a rather lenghbhly ground
waber mound which traverses most of the western-central part of the area in
a ::cz'nz:er_; aizrertion, The trerd of this zound cicsely follows that of a
m=ain 11‘?2.@:;‘53.01‘1 canal. serving the Rumaithe zrea. The waber table contours
elearly indicabe that this confibion of 2 high water table existing in this
part of the ares is pordliy the esult ef scepage from the canal, and fron
adizcent vice areas. Drainsge vrobicms of this Iype are cftertimes correcoed
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ch rest of It's course in the Humsiths area was acsvually
wving as 2 drain ond was nob contribibing to tho dreinage oroblen,
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In eddition to the above, the map also indicated many cther
bydrological condibions which affect the drainage of lands and which smgs

be-considered when planning an over-ell system to adequately ¢rain the

S2T88,

Depbhehbo=tmicr meps uave slso been prepared Jfor Lhe arca on a
momthly basis since September 3958, The Septenbsr map of this Xind showed
tuat the depth to the water vable varied throughout the mmsitha area from
280 $o [ivo moters In depth below the ground surface. Thoegs apeasg 3a
which the water table was cither at or near the surface during that manih,
wore planted chiclly %o rice. The very nature of rice cnitivabion oftentines
resulis In serious drainege problems, This particular crop shouwld only ha
grow on lands ospeciclly suited for this purpose, ‘When grown in close
o other crops having endirely different waper requirapents and

£ T
cagractorissics, relative gorious Grainage problems oftcntimes
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2g clearly indicated on the Septozber 1958 Depsh to Water
mops and the Tragis have bsen giving close consideration to thig fact during
the pash few monihs

Ground water table conbour maps and depth to weter maps have boen
prepared for each moash during the peried September 1958 o data, Frepera-
tion of these maps will combinue through September 1959, Panding the
preparation of the fimel roport on the Rumeitha Project, a considerable
anownt of land clasgificotion Ticld daba has beer eollested, 431 soil
2orizons wp Lo a depth of from thres to five meters were sampled at £02
iocations. These samples were sent $6 Ghe Drigation Directorate’s soil
iaborabory im Baghdsd whore routine tests on 81l semples as far as ¥ and
electrical conductivilty (EC x 103) on the saturabed soil peste, and permese
bilisy on the disturbed 30il woere made, 4 7ery large pareentage of the
somplies ad o mechanical anaiyses for Sexiure and weve analyzed for gypsuam
and 1lims porcentege, scluble and exchangeable coddum, and soluble calciwm
Pivs zegnesivm. Foup-oud teshs wore conduched on sbous 450 of the awger
holes o dotermine average permeability of the soils bslow the —mter able,

A1sh wore availzbis the £ield eoploress did
2 o
ot ks use

* 3 - - - ~ ~ ] N
ogervavicen wells angd obher land classifionw
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areas having J;he same general characteristics such as eleveted lands too

aigh to irpigste by gravily, conditions of sa;_.mty, waser logged depressions,
az'g.;.ab.‘.lzny and land use, A sbody of the irrigation N:ataz' SUDELy, znclwing
the average anmal reguirement and the monthly distribution fhorc-of under
present ¢ondit ‘.onc, has a definite bearing upon the design of cdegnate
éx-ainaQQ facilities. This .also has & defimite- bearing on the l¢achability
of the soils and potentizl danger of thé existing salt in the svb-soil zising
Lo the surface, unov'eby reducing crop yields, OStudics in this regard are
being handicapped by lack of available data. '

A quick glance at the laboratory data indicates that about ons
Shird of bhe soils sompled show no haraful concentrabions of solubls salts
in cither the surface or sub~soil horizons. Theses sites are scatteredi_
throughout the project arca with a glight predeminance anpaaring in the
undafined rice areas where apparently water tables remain high, High
salinity throughout the soil profile eppears on aboub ome~fourth of the
locatlons, whereas nesrly one-half of the sitss are saline only in the
surface (0 %o 30 em.) horizon. High salinity in the sub-soil only, shows
up in dut a fewr locations. Exchangeable sodimm and relatively high pi's
exist in eerbadin soil horizons at a number of locatlona %hich mgy indicata
trouble in 1each..ngo

?mao oub tests shurar good to high pemabzlities bslow the tater
{able-at a large mmber of locations. During these tests, caving was
fre qn.ently obsez-vaéo Thizs zndz.ca.t.ed 8 low soil stability. . ) .

: Altthgb the actual ﬁeld work is complete with the excepﬁion of
continved ground weter observationa, there still remains much work yet to
be aceomplished, There remains the office interpretation of all field
ta ecollected during the past two years, The cempletion of these pbasea
of the investigation can resuld in providing the ncecessary data for desi
a drainpgs sysbem which could ultimately roelieve tho Fumaitha area of itis
resent drainage and salinj.ty éifficulties. .

Collection and ittberpz'etation of the land classification data have
been under the direct supeivisicn of ¥r., R. E. Dutton, land Classification
Advisor, USOM., Baghdad, 411 drainage investigations apd land classification
surveys have been carricd on cooperetively betwesn lMr. Dutton end myself.

It is Zortunate that most of the field activities in commection . -
with the Rumaitha studios were completed when they were, 411 £ield actizrities
in this rogard were under the direct suporvision of the young Ameorican educate
Iragl engineer, mentioned earlier in this report. Scon after the Revolution,
there bogen & constant reorganization of persomnel within the Directorete, ared
within o few months this employee was transferrsd to other duties,

SHATTRA AREA

Tnvestigetiens in the Shattra area werc origmall;r scheduled to begin
on or abcut the first of January, 1957, and to bo completed within two years.
As of February 1957, however, the cadastral survey of the Pmaitha srea had
jest begen. This-work was started by surveyors on loan from the X.S.L.D. to
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the Irrigetion Diveciorsie, Thess surveyors were recalled in March afftor
having finished less than one township.

In this conrection, it should be noted that the proposals fop
these investigabions, as approved by the Board, included tho following
orovisions: E : ' ' t

1, To approve of Irrigation Directorate’s budgst and %o alloh
-an amourt of ID.183,000/- debitable against Chaster I Vote
2, Art, 6F ID.140,000/-- will be spent in the finanecial year
1956/57, 48,000/~ will be spent in the financial year ..
1957/58, T ' : ' :

Z. To authorize the Minister of Agriculture (Irrigetion Directorat:
to spsnd zbove amoumbag, )

3. To stast 2 recruiting progrem for 1 draimage engineer with
experience in drainzge of irrigated lands in arid regiens or
with other qualifying experience of a2 compensating nature,
ard further for 20 surveyors and 10 dzaftamsn,

4, To aubhorize the Minister of Davelorment to tzke all necessary
actions for this recrniting program and to spend the money
required for this purpose, up to a maximm of ID.1,000/~
debitable against Charter I Vote 2 Art. OF.

. In regard to items 3 and 4, it 1s unfortunate that the Fipst
Technical Section of the Devolopment Roard uss unsuccessful in it¢s recruith
mrogram, In November 1956, the Directorate, through advertiscments and
personal inkerviews recsived applications from a total of approximately 5C0
surveyors, emgineers, draftsmen; oversesrs, etc. mostly of Indian Nationalis:
These applications were screenad by the Dirsctorate and a total of 40
applicants was given Lo the Board to assist in this program. Ome of the

principal reasoms for including the recruiling program in the propossl, was

“to obtain qualified surveyors. During the many meetings of the Tamsiq

Comnitice, which fimally resulied in the approval of the drainage proposals,
1 cmphasized that a vroperly surveyed and mommented grid system of each are:
to be investigated was an essential eclement in carrying ont such investiga-
tions, .

As of Aungust 1957, the -anx'd, through it's recruitwent program, -

had supplied the Directorate with caly one surveyor, Begimning in Auguet

1957, however, the Board wes finally successful in providing the nscessary
number of qualified men in This field and as a result, the Rumaitha survey
was completed in the isiter part of 1958,

Realizing the seriousness of the sbove situation and the urgency
of awoiding additicnal delays in starting the Shatira investigations, the
Directorste in September, 1957, proposed Lo the Board that the cadastral
survey of tho 3hattra area be gecomplished by combract, The Board agreed
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to uhis proposal and o conbrect was wawied to the Hontema Ceapeny, an
Austzian Firm of consuliing enginecers, This firm startsd Shoir work
in the dnztira arze on Deccmber 10, 1937 and complzted the survey
during July 1958, having completely surveyed and pomurented the arss
in the same patliorn 2s vas carvied out in the umaitha iArea., The
firm has zlso provided Lhe Directorate with a complebe zet of maps of
the avea, showing the Jocaticn of towms, villages, ronds, bridges,
railiays, canals and laterals, dreins, and other festures as cailed
for in their comtract., Thesc maps ars drawm to a scale of 220,000
and the aurvey wes made according to a grid systen wnich has sreviocusly
been established by the Directoratso,

)

n

During February of 1959, following ssveral reorganizstions of
persomel within the Directorate, the installation of ground water
observation wolls and the collection of =o0il sampies for land elassifica-
tion purposes was insugurated in this area, This work is still in
progress. Unfortunately, however, it is being field supervised by new
exployees of the Directorate uwho are ungualified for the task, Purthermope
since the latter part of 1958, it has not been advisable for point 4
technicians to travel outside of Baghdad, with the exception of one day
trips only. This has resulted in our being unable to train these
smployees and to supervise their work. I feel quite sure that svery
effort is being made by these employess to "copy" the work pr
accomplished in the Rumaitha area, without the benefit of FPoint 4
guidance, This, I think, is deliberate. I have however, made every
effort to provide as much guidance as possible from my office in Baghdad,
I have been told that approximately 150 observation wells have been
installed in this avea todate. In addition to the 30il samples that are
being sent {o Boghdad for analysis, thers are aleo 2 number of water
samples veing talen in this area and in the Yousifiyah area,

YOUSIFIYAH - ABU GHRAIB - LATIPIYAH AREA

... Fleld tork in conneciion with the location of a main drainage
system for Lhe Yousifiyah-Abu Ghraibv-latifiyah Arez was undertaken by
the Dircctorate in 1955. The total area involved smounts to approximately
500,000 mesharas,

During the early part of 1957, the Diractorete submitted to- the
Board a plan for the proposed main drainage system. Brief s “he plan
included a systzm to provide main drainage only for the entirs area,
exvending frem the right bank of the Abu Ghraib canal, south and east,
Shrough and including the Yousifiyah and latifiyah areas. The pian alse
provided that the main drain would discharge into the Hussayib North
Srain ot kilemeter 42, In additica to the main drain, which would have
had s total length of 35 kilcmeters, the rrorosed system gise included
i3 branch drains. Tocent studies, made since the Rewclution, have lsd
5o the conclusion $hat the arsa in all probabiiities will gradually
change Zrom the “Miren® systen to that of indensive cultivation, If this
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o Gowthr Dredn would be incapable of hangling

the additiconal tudies are now being made by the Directorate
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to detevmine the Jessibiliiy of discharcing these mters by timping inteo
whe Tigris River, above the Iabifiysn Arsa, Theso studics also include the
fossibility of wiiliszing the proposed Zeusifiyah mein drain to dispose of
drainage woters from the Salilavivah ares, which at the mresert tima are
smpad fnbe tho Tigris River Imedistoly 2bove Pagndad,

'
Y

Hudies made by ¥, Dabton and myself in the Yousif: Abu Ghraib
arca were confined mrimariiy along the aligrment of the yroroaed mzin drain
4 %o some exbent in the latifiymd area. During ¥ay and June 1956 while

ersoimel end equipment to start the Rumaithe iovestigations, we
porcondliy supervised the installation of 29 ground water observation wells
oit 2 two kilemeter spacing along the 55 kilometor length of tho proposed
=ain drain. Thess wells were drilled by a hand auger and cased with one
aad one-haif inch geivanized pipe, the lower 18 inches of which is perferate
and survounded by a gravel pack, Derths of these wolls Tangs from Gwo to
five msters telow the ground surface, Fiold locations and reference point
elevations were obtained by fisld surveys,

Ground water readings were obtained from these wolls in sune, July,
fugust and November of 1956 and in Hay, 1957. There were no irdications of
perched water tebles, either in the irrigated or non=irrigated areas. Thore
wors liltewise no indicotions of vertiecal gradients.

Weter tablo profiles were constructed to show the position of the
wter table on the {ive occasions when readings were made. In goneral, the
slope of the woter itsble clcsely follows that of She ground surface, As
would be expsched vader existing irrigation practices, the nighest water
table elevations uith some exceptions, rezcorded during the one year perisd
of rzeord, wore those cbserved in Hay 1957, Although no observations were
mode in Hay 3956, 3% is veascnsble to assumo that the water table at that tir
closaly approximated that of ¥ey 1957, Throughout most of the 55 kilometer
alignwent of the proposed main drain, the water {able deciined in June, July
and Sfugust of 1955, A further decline wus recorded by miscellsnsous readinge
made in fovember 1956, Fxceptions to the rormal amwal fluctuation were
noted In ovservations made &t stations X3, ¥ , %11 apd X33,

Seasonal fluctuations of considsrable magnitude have besn recordsd
along several sections of Lhe proposed main drain. A% station X3 for
instanece, the water table declined one and ono-half metops during the peried
Zrom July to Auvgost 1956, An equal decline was recorded during the period
dJune to August 1956 at Stations K9 and X51. Seasonal fluctuations of ons
moter in 1956 are compon along much of the eligrment, Assuming that the
weter table in Moy 1956 wes approximately in tho same position as that
reterded in 2y 1957, ib is reasopable ©o believo that the norwel decline
oetwsen Hay and Auguet vanges from ons to two motors along wost of the

d of the progosed drain. Although the Gabs coilsocted from these

[V FA0c
alighment
wells ore as yet inadequate Zor a dotailed analysis, they-strongly indicate
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that the subesurface conditions of the general area %o be served by the
proposed Yousifiysh Main Drain are favorable to a good natural drainage,
This is Iurther subsbantizted by 2n analysis of ground water data relative
to the Latifiyah (M.S.L.D.) Project Ares, In Xarch, 1956, I constructed
a water table contour msp of this area showing conditions as in February,
This map was vrepared from ground water measurements and cothor data
obtained from the H.S.L.D. It very clearly shows a natural ground water
zovemertt to the southeast. The contour spacing is such as %o indicate

a relatively good rate of ground water movement, which correlates rather
tlosely with resulis of permeability messurements made by the M,.S5.L.D.

During the installation of the 29 observation wells along the
alignment of the proposed Youneifiyah Msin Drain, earth zamples wore
collected by Hr, Dutton at each textural change thronghout the soil
profile for certain laboratory dstorminatvions. Similar samples were
also obtained at the remaining statlons not squipped with obssrvation
wolls, A1l ssmples were anelyzed for electirical conductivity, pH,
disturbed permeability, solvble caleclum and sodium, and in some casss
for textursl classification.

v Generally spesking, the materisls encountersd in drilling

SE consisted of slity clay losms, silty clays, clay loams, clays, sandy
lozms and fine sands, Silty clay losus asnd sandy lcams prodomingte.
Therse is very little if any horizontal continuity in lithologic
characteristiscs, Soil samples obtalned from 18 of the 55 stations were
found %o contain variable amounts of excess solubls salf in the top two
meters of the soil profile. Exchangezble sodiim was not determined, On
the basis of 2 fowr enalyses made on soluble calcium, thers appeared to
ba in =most cases, less gsodium than calcium in the top two nstors of the
profile. Tho exchangeable sodium iz thorefore assumed to be relatively
low, whlch indicates that no great difficulty wonld be encountered in
leaching.

Thirty four of the 55 statlons have soll horizons of low
o disturbed permeabilities two mosters or more below the surface, Soil
horizons av the remaining 21 stations are fres of such restrictions, as
likewisz datermined by lsboratory pczsurements of disturbed samples,
Exparience in draining soils of this type, in areas of similar physical
= eharacterisiics, has strongly indicated that laboratory determination
- of permeabliliity on disturbed samples are subjeet to considerable exrror,
' end that in the majority of cases the results obiained are bolow truae
values, For this reason, {ield determinations of permeability wore
¢btained at 20 stations zlong the nropossd main drain. The saturated
goil horigens at siz of these stations had permeabllities of five cm,
or more ver houy as thereby determinsd, and only seven of thess tested
> nad permenbilitles of less than two om, per hour,
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Birectorate r
The cadastral surve7 is being made by the Survey Departzmont, This phase
of the work is far behind schedule, All other work is Leliang dons by a
1imited oumber of Directorate Technicisns, They nlen Lo conduct these
shudies on & basis similar Yo those of ths Rumsitho snd Shettra Areag,

ISEARDERITAN AREA

A vecomnaissance investigotion was partially completed in tha
Iskardepizsh Depression irea in late 1955 under the suservision of Hr,
Dutton and myseif, Althovgh a formal report was not prepared, the
results indicated & ysther typivel pground water depression having a
northewest faourh-east trend and gemily dipping to the south-eash,
closely following the surfoce conteurs with a possible sup=surface
diecherge in thot Girceiion. Source of ths wuier is primariiy percola-
$ion losses fron both irrigation spplicaticn and surface flows following
local mrecipitation, The doba also indicated thed grownd waber inflow
from the Cuparaies is & third ard important contiibuting faclor in so
far as drainage is concorned. Faysical conditions of the soils inm ths
trough of the depression are such as to quesiion the feasibility of their
recismnticn. 12 therefors eppears that the most effective axd feasible
method for initiasting drainese of the depression arsa vould be aschieved
by first comstructing main intercsptor drains peralleling the main axis
and discherging the waters to the southesast hy gravitly. This would
eliminate the sroposed pumping plant as originally planned. Discussions
in this regerd wers held bestween representatives of the Dirsctorate and
the Pirst Technical Section of the Beard.

MISCELIANEQUS

Several months prior to the revolutlon, the Board awvarded contrac
for detailed drainage studies to be made on soveral areas originally assig
te the Direchtorsve and Included in the previously mentlioned Drainage propc
Discussions in this recard tere held bobwsen representatives of the First
Teohnical Section and the Directorsie. The area on tho ea2st or left bank
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of the Chorrad, comtaining some one million mesharss. was enbrusted So the

Cotha Comreny
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Fronch Fixm of consviting enginesrs, The Hillah-Bivaniyas
7 opprosizetely one and onc-hnlif millicon mesharas; was

c TORDD Coupeny, & Dutch Firm. 3Zoth companies have recent
1 rorerts on dhedr fimdings. Ty request of the Board and
. I havo rewiewed thesge reporgs anté conveyed Ty commernis tc
Prankiy, after meny discussions with iraqi rarsonnel withi
%2 znd the Rsexd, I am of the cpinion that the Dutch and Frer
lohs Lo leorn aboulb veclemabion in arid arecs, The Irzeis
azrao ond oo 4o he Fnglish, This s rnoh moant to uhdereshimate either

Area. ©o

P
QNLIUSCT
.




:32:

the Dutch or vhe French, The Dubtch, for instance, have a worldwide
reputation for the correction of drainage problems censed by surfzace
wabters. Heither company, however, hes had widespreszd or inbensive
experience in the correction of drainage problens resulting frem the
irrigation of lands located in arid aress. Drainege is the major
problen which Iraq faces today, from ths standvoint of irrigated
agriculture,

in addision to organizing and directing the specific drainage
studies as noted above, I have else advised the Direcior Gensrals of
Irrigation on many nroblems relating to drainage problcms in areas boing
studisd by other agencies. I heve authored several spacial reports not
relating to drainage entirely, ai the requests of several Dipector
Generals of Irrigation, I have altended and participated in two Regional
Irrigation Practlices Seminers, one held in Izmir, Turkey in September of
1956 and the other in Teheran, Iran during May of 1958,

Prior to July 1958, I enjoyed my work immensely. I was always
busy and received the finest of ccoperation among 211 the Iragis, Sinecs
that time conditions have doteriorated, gradually, to the point that at the
present time my servlcss are no longer effective, I am of the opinion:
however, that the day will come wvhen Foint Four technicians will again be
wolcomed in Iraq,



